THE CLINICAL SIGNIFICANCE of the repetitive ventricular response (RVR) has become an issue of considerable interest and controversy.'-6 Despite the interest and efforts of several investigators, definite conclusions about its significance are not possible. In fact, the clinical and electrophysiologic aspects of the RVR have been a source of confusion, particularly for those not well acquainted with cardiac electrophysiologic studies.
Of primary importance is the fact that a uniform definition of RVR has not been established. In this communication, it refers to the occurrence of one or more (but less than five) nonstimulated ventricular beats after a paced ventricular premature beat (V2) either during basic atrial (sinus or atrial paced) or ventricular rhythms. A similar definition has been used in most of the published clinical studies, although the separation of multiple RVRs from nonsustained ventricular tachycardia (VT) has not been clarified.
Origin of Wide QRS Complexes After Premature Ventricular Complexes
Using the above definition, spontaneous QRS complexes after a paced V2 could have several causes. The mechanisms by which a paced V2 directly induces additional ventricular complexes include (1) macroreentry within the His-Purkinje system (Re-HPS), also referred to as bundle branch reentry (BBR), wherein the reentrant circuit incorporates the bundle of His and both the right and left bundle branches;7' 8 (2) reentry localized to more peripheral areas in the Purkinje-muscle system, also referred to as intraventricular reentry (IVR), local reentry or non-BBR;*6 9, 10 (3) atrioventricular nodal reentry;"1 and (4) The term RVR should include only responses that originate in the ventricles and are directly triggered by a paced V2, i.e., Re-HPS and IVR. Re-HPS is a physiologic phenomenon that occurs in approximately 50% of subjects with normal intraventricular conduction. Re-HPS occurs with similar frequency in patients with and without structural heart disease and in patients with or without spontaneous ventricular arrhythmias. 6 Only patients with preexisting bundle branch block have a lower incidence of Re-HPS.6'14 RVR due to IVR, however, has been considered to represent an abnormal response. Its incidence and clinical significance have been studied by several investigators.'-6
Pacing Protocols The overall incidence of RVR is significantly influenced by the pacing protocol. Electrophysiologic responses are notably different with ventricular premature stimulation during atrial vs ventricular drive and single (V2) vs two successive (V2 + V3) premature stimuli. The incidence of both Re-HPS and IVR is appreciably higher during ventricular vs atrial drive15 (Zipes DP: personal communication). The exact incidence of Re-HPS with one vs two premature stimuli is not known; however, IVR is more common with two extrastimuli (V2 + V,) than with one (V2), when the extrastimuli are introduced during ventricular drive. 6 Mason deal with RVR after V2 during atrial rhythms.'~4 Another recent study analyzed the RVR with ventricular premature stimulation during paced ventricular drives." Two hundred thirty-eight of 400 patients (59.5%) manifested RVR. Forty percent had isolated Re-HPS, 6 .3% had only IVR and 13.3% had both. However, RVRs due to IVR were more common in patients with organic heart disease compared with those without (23.9% vs 8.1%, respectively). That is, in patients with IVR, 85.5% had organic heart disease and 11.5% did not. In this study, 43 of 58 patients (74%) with documented VT and/or VF manifested IVR. The incidence of RVR during ventricular drive presented in the study by Farshidi et al. 6 is not comparable to any of the series discussed earlier'14 because of differences in pacing protocols. Whether IVR induced during ventricular drive has higher sensitivity in detecting vulnerability to serious ventricular arrhythmias or sudden death is not known. Similarly, it is not known whether RVR in response to one vs two premature beats during either atrial or ventricular pacing have different clinical import. A uniform definition, clearly outlined recording and pacing protocols, a detailed description of clinical characteristics and comparable management during follow-up will help to resolve some of the problems of comparing results of different series. The nature and mechanism of RVRs must be categorized in order to examine their predictive value.
Evidence indicates that electrical induction of sustained VT correlates well with the occurrence of spontaneous arrhythmia. 18 (2) RVR due to Re-HPS is common during ventricular (less so during atrial) drive; represents a physiologic phenomenon and occurs with equal frequency in patients with and without structural heart disease and in patients with and without spontaneous ventricular arrhythmias.
(3) RVRs due to IVR are more common in patients with underlying structural heart disease, in particular coronary artery disease.
(4) RVR due to IVR is an insensitive predictor of concurrent or future life-threatening ventricular arrhythmias or sudden death.
(5) Although specificity of RVR for VT or sudden death has not been adequately evaluated, the absence of RVR during atrial drive in any patient population is expected to be of little value due to its extremely low sensitivity.
(6) Suppression of IVR with antiarrhythmic agents cannot be considered a dependable therapeutic end point because of its low sensitivity and unknown reproducibility.
